Camptothecin-stabilized topoisomerase I-DNA adducts cause premature termination of transcription.
The antitumor agent camptothecin stabilizes type I topoisomerase-DNA complexes. One of the primary cellular responses to camptothecin exposure is rapid cessation of RNA synthesis. Results obtained by using an in vitro transcription system supplemented with eukaryotic topoisomerase I show that this inhibition can be attributed to physical blockage of the RNA polymerase by camptothecin-stabilized topoisomerase I-DNA complexes on the DNA template. The site of premature termination is located 10 base pairs upstream of the topoisomerase I linked nucleotide residue on the coding strand, corresponding closely to the border of the protected area obtained in a micrococcus nuclease footprint of topoisomerase I. The RNA polymerase transcribes unimpeded through complexes attached to the noncoding strand. No inhibitory effect of camptothecin on RNA transcription was observed with human topoisomerase I isolated from a camptothecin-resistant cell line. Taken together, the data suggest that part of the cytotoxicity of camptothecin is mediated through adduct formation on transcribed DNA, resulting in interference with transcriptional elongation.